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It has been shown that during the process of the growth of bismuth crystals a small strain set 
up in the material has a great influence on the orientation of the trigonal axis of the crystal 
lattice. This strain has the effect of changing the perfect cleavage plane from being one of the 
pseudo-octahedral planes to one of the three remaining planes of the same pseudo- 
octahedron according to the character of the strain. 


In order to obtain crystal rods with the perfect cleavage plane orientated in any desired 
direction relative to the axis of the rod, no strain must be set up in bismuth during 


crystallisation, and a method is described by which this is effected. 
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Further, it has been shown that during the process of the growth of bismuth crystals, cracks 
and imperfections are developed in the lattice which account for the variation of the specific 


resistance in bismuth observed in previous researches. 


It has been shown that in the case of a perfect crystal the specific resistance along the trigonal 
axis is 1-38 x 10+ +1 per cent and perpendicular to the axis 1-07 x 10+ + 1 per cent at a 


temperature of 16°C. 


The origin of the cracks is studied and it is found that they are produced during cooling at a 
temperature very near to that at which bismuth is solidified. The character of these cracks 
depends chiefly upon the temperature gradient at the point where the bismuth is crystallised. 


It has been shown that a perfect bismuth crystal at room temperature will probably have no 


well-defined cleavage plane and is very flexible. 


The hypothesis put forward to explain the origin of the cracks is that there are two crystalline 
bismuth modifications; one of them at present unknown, but which is probably cubic, is 
transferred to the ordinary rhombohedral modification at a temperature slightly lower than 
the melting point. This transition is accompanied by a change of shape which accounts for the 
occurrence of the cracks. On the basis of this hypothesis and the phenomena stated in this 


paper, several physical properties of bismuth have been explained. 


A description is given of a method for measuring the change of resistance of a conductor when 
it is placed in a magnetic field which exists for 1/100 second. 


The study of the change of resistance is made possible by the fact that larger current densities 
are permitted in the conductor, for such a short time, without heating the conductor, and no 
specially sensitive apparatus is required. The measurements can be made with an oscillograph. 


A special switch is described which permits the current to be sent through the investigated 
conductor for a very short time, during the existence of the magnetic field. The make and 
break of this switch may be adjusted relative to the current wave through the coil, which 
produced the magnetic field with an accuracy of about 1/5000 second. 


The experimental arrangements are described which permit the study of the change of the 
resistance of bismuth crystals in a magnetic field at different temperatures. 


The elimination of errors, due to the induction effects and heating up of the crystal during the 
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process of measurement, are discussed. 


A method is described by which it is possible to eliminate the time lag phenomenon in the 
measurement of the change of resistance of bismuth in a magnetic field. 


Experimental results are given for the change of the resistance of bismuth crystals when the 
current is perpendicular to the magnetic field, for different orientations of the axis of the 
bismuth crystal relative to the magnetic field. 


The measurements have been made at 290°, 193° and 91° absolute. 


It has been shown that the impurities and imperfections in the crystal lattice greatly influence 
the change of the resistance of bismuth. This is specially noticeable at low temperatures and 
in strong magnetic fields. 


The change of resistance in a magnetic field of an ideal perfect crystal is discussed. It has been 
shown that in weak fields the change of resistance follows a square law and in strong fields it 
follows a linear law. The linear law of the change of resistance is practically independent of the 
orientation of the crystal relative to the magnetic field. 


The case when the current is parallel to the lines of force of the magnetic field was also 
investigated for different orientations of the crystal axis relative to the magnetic field and a 
“saturation effect” was found. The change of resistance in this case is very small, is not much 
affected by the temperature, and its magnitude is strongly affected by the imperfection of the 
crystal. It is suggested that this small change of resistance is due to the imperfection of the 
crystals and to the defective aligning of the current in the crystal with the direction of the lines 
of the magnetic field. 


Experiments are described in which it was attempted to make perfect bismuth crystals by 
direct deposition of bismuth vapour in vacuum on cooled plates. The experiments for 
obtaining single crystals were unsuccessful, but by studying the change of resistance in a 
strong magnetic field of the deposits obtained, it was possible to clear up certain phenomena 
previously observed in thin bismuth layers. 


A rough investigation was made of the residual e.m.f. which occurs in bismuth in a magnetic 
field when a current is passing and which accounts for the time lag phenomenon. It is shown 
that the ratio of the residual e.m.f: to the resistance is independent of the strength of the 
magnetic field in the region of investigation, but is strongly affected by the orientation and by 
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the perfection of the crystal. 


A general discussion is given on the failure of the present theory of metallic conductivity to 
account for the phenomenon of the change of resistance in a magnetic field and in this 


connection some suggestions are made. 


Previous Next 
< 


Recommended articles 


P. L. KAPITZA, The study of the specific resistance of bismuth crystals and its change in strong magnetic fields and 
some allied problems, Proc. Roy. Soc., A119, 358 (1928). 


Copyright © 1964 PERGAMON PRESS LTD. Published by Elsevier Ltd. All rights reserved. 


ee About ScienceDirect 


HS Remote access 
ELSEVIER 

Shopping cart 
Advertise 

Contact and support 


Terms and conditions 


Privacy policy 


We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies. 
Copyright © 2021 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V. 
ScienceDirect ® is a registered trademark of Elsevier B.V. 


@_RELX™ 


https://www.sciencedirect.com/science/article/pii/B9780080107448500221 Page 4 of 4 


